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Box No. I Basis of the report 

1. With regard to the language, this report Is based on the international application in the language in which it was 
filed, unless othenA/ise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the intemational application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2 With regard to the elements* of the intemational application, this report is based on (replacement sheets which 
have been furnished to the receiving Office In response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1 .1 5 as originally filed 
Claims, Numbers 

i .1 1 received on 1 7.09.2005 with letter of 1 3.09.2005 



Drawings, Sheets 

1/5-5/5 as originally filed 

□ a sequence listing andbr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4 □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-11 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-11 


Industrial applicability (lA) 


Yes: 


Claims 


1-11 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 



Box No. VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting sucli statement 

1 . Reference Is made to the following documents: 

D1 : EP-A-0 787 521 (EBARA CORP ; MITSUBISHI CHEM CORP (JP)) 6 August 
1997 (1997-08-06) 

D2: US-A-4 221 768 (INOUE AKIRA ET AL) 9 September 1 980 (1980-09-09) 
D3: GB-A-1 430 730 (MITSUBISHI CHEM IND) 7 April 1976 (1976-04-07) 
D4: GB-A-2 149 680 (NIPPON CATALYTIC CHEM IND) 19 June 1985 (1985-06-19) 
D5: US-A-4 466 947 (ARIMA YUSAKU ET AL) 21 August 1 984 (1 984-08-21 ) 
D6: PATENT ABSTRACTS OF JAPAN vol. 0030, no. 75 (C-050), 27 June 1 979 

(1979-06-27) & JP 54 052691 A (NIPPON STEEL CORP), 25 April 1979 (1979- 

04-25) 

D7: US-A-4 71 9 1 92 (SCHNEIDER MICHAEL ET AL) 1 2 January 1 988 (1 988-01 - 
12) 

D8: PATENT ABSTRACTS OF JAPAN vol. 1 999, no. 1 3, 30 November 1 999 (1 999- 

11-30) & JP 11 216361 A (TOSHIBA CORP), 10 August 1999 (1999-08-10) 
D9: US-A-5 300 472 (BRAND REINHOLD ET AL) 5 April 1 994 (1 994-04-05) 

2. The amendments filed with the letter dated 1 3.09.2005 do not Introduce subject- 
matter which extends beyond the content of the application as filed. They are based 
i.a. on claim 5 as originally filed and meet the requirements of Article 34(2)(b) PCT. 

3. The present application meets the requirements of Article 33(1 ) PCT, because the 
subject-matter of claims 1 to 1 1 is novel in the sense of Article 33(2) EPC. 

The subject-matter of claim 1 differs from the supported catalysts of the prior art in 
that the support comprises 5 to 20 wt-% of tungsten oxide. 

4. However the subject-matter of claims 1 to 1 1 does not involve an inventive step in the 
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sense of Article 33(3) PCT in view of at least one of the documents D1 to D6 (cf. the 
passages quoted in the search report). 

4a. In his letter of reply dated 1 3.09.2003, the applicant considered D1 as the closest 
prior art. 

D1 discloses a catalyst for the decomposition of nitrogen oxides in exhaust gases. 
It comprises in a preferred embodiments of the examples catalysts composition 
consisting of vanadium and yttrium oxides supported on titania particles or a titania- 
coated honeycomb substrate. The attention Is more particularly drawn to example 3 
and Table 4. 

The subject-matter of present claim 1 of the application differs from the catalyst of D1 
in that the support further comprises 5 to 20 wt% of WO3. 

4b. According to the applicant, "the e)rtraordinary efficacy of the inventive catalysts is 

documented in detail In the present description". However, there is no evidence in the 
application that the addition of 5 to 20 wt% of WO3 in the titania support should 
provide an unexpected technical effect or solve a specific technical problem by 
comparison with a catalyst according to D1 with a support only comprising titania. 

In the application the catalysts of the examples, included the comparative example, 
are all supported on titania support comprising amount of WO3, which are within the 
definition of claim 1 of the application. Said examples cannot be used as evidence for 
showing a technical effect, which would be due to the introduction of amounts of WO3 
according to present claim 1 of the application. 

In view of the application as originally filed there is no particular reason to add such 
amounts. The values were obviously picked up in the description in order to establish 
novelty over catalysts of the cited documents, which are supported on pure titania or 
silica-containing titania supports. 

The state of the art according to the application was represented by supported 
catalysts, the titania-comprising support already containing some WO3 (cf. I.a. page 
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1 , line 32 to page 2, line 8, page 3, lines 6-8 and 22-26, and tlie comparative 
example). The technical problem of the application was to improve the themnal 
stability at higher temperatures of the existing titania-WOa supported catalysts by 
promoting said catalysts with rare earths (page 3, lines 6-8). The application does not 
comprise evidence that the content of WO3 should be particularly essential for some 
purpose. 

Actually the applicant failed to establish that the subject-matter of claims 1 to 11 does 
not involve an inventive step in view of D1 . 

4c. In view of the fact that the applicant has admitted in the application that the 

technology of the application is commercially operated with catalysts carried on a 
titania-WOg support, which may optionally also comprise some vanadia and silica, the 
subject-matter of claims 1 to 1 1 lacks an inventive step in view of the said commercial 
prior art and D3. 

D3 discloses a catalyst for the same purpose as in the application. The catalytic 
component comprises a combination of vanadium oxide and cerium oxide on a heat 
resistant support. Titania is a possible support material. The catalyst of claim 1 of the 
application differs from the disclosure of D3 in that the support should comprises both 
titania and WO3. 

Such a support is not explicitly discloses in the list of exemplary support materials 
according to D3 (page 2, lines 84 to 94). However, D3 is an old document (1974) 
does not indicate any particular restriction with regard to the choice of the support- It 
is within the ambit of the skilled man to implement the teaching of D3 with any heat 
resistant material, more particulariy the commercially presently used catalyst supports 
having the requisite heat resistance (thermal stability) set out in D3 without the 
exercise of inventive skill, in order to solve the problem posed. It would be obvious to 
the person skilled in the art, namely when the same result is to be achieved, to use 
catalyst supports according to page 1 , line 32 to page 2, line 8 of the application with 
corresponding effect to a catalyst composition according to document D3 (page 2, 
lines 84-94), thereby necessarily arriving at a catalyst composition according to claim 
1 of the application. 
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4d- Some attention should be further drawn to D5 (colunnn 5, lines 32-39 and exannple 1). 



Example 1 of D5 is slightly corresponding to the prior art as identified in the present 
application. It discloses a catalyst composition comprising vanadium oxide supported 
on a solid support made of titania and WOg. The composition of said catalyst differs 
from claim 1 of the application in that it does not comprise rare earth elements. The 
catalyst is obtained by a process differing from that of claim 5 of the application, 
because the impregnation solution does not comprise rare earth salts. Example 1 of 
D5 is close to the comparative example of the application. 

However, it belongs to the disclosure of D5 that the catalyst composition of D5 can 
further comprise additional elements. The list comprises rare earth elements and 
Yttrium in an amount of not more than 5 wt-%. The additional elements being listed in 
a single list, applying the teaching of D5 does not involve a selection. Independently 
of the technical problem of the application, it is within the normal ambit of the skilled 
man to reproduce one by one the composition resulting from the addition of each of 
the additional elements in a composition according to example 1 of D5 simply to 
repeat the teaching of D5 and without the exercise of an inventive step. 

Due to the lack of evidence in the application, it is not possible to identify whether the 
alternative preparation processes of claims 6 and 7 provide a technical effect by 
comparison to the process of claim 5. Therefore claims 6 and 7 does not involve an 
inventive step in view of D5. 

Consequently, the subject-matter of at least claims 1 to 11 lacks an inventive step in 
view of D5 taken alone. 

4e. D2 discloses a catalyst for the decomposition of nitrogen oxides in exhaust gases, 
it comprises in a preferred embodiments of the examples catalysts composition 
consisting of vanadium and cerium oxides supported on titania particles. The 
attention is more particularly drawn to example 27 in combination with example 1 and 
Table 6. The catalyst composition of claim 1 differs from said catalyst compositions of 
D2 in that some WO3 is present in the support. 
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Due to the lack of evidence in the application, that the presence of WO3 in the 
support provide a technical effect and that the alternative preparation process of 
claims 6 and 7 provide a technical effect by comparison to the standard impregnation 
process of claim 5, the subject-matter of claims 1,5,6 and 7 does not involve an 
inventive step in view of D2- 

The subject-matter of claims 2, 3, 8 and 9 apparently lacl< an inventive step in view of 
the combination of D2 and D5 (column 5, lines 32-39 and example 1), or D2 and D6. 
D5 and D6 disclose catalyst compositions for the same purpose as in the present 
application. 

4f . For reasons indicated in view of D2, the subject-matter of claims 1 , 5 to 7, 10 and 1 1 
does not involve an inventive step in view of D3 or D4. The subject-matter of claims 
2, 3, 8 and 9 does not involve an inventive step in view of the combination of any one 
of D3 and D4 with either D5 or D6. 



Re Item VIII 

Certain observations on the international application 

1 . Claims 10 and 1 1 do not meet the requirements of Article 6 and Rule 6 PCT. It is 
assumed that the processes of claims 5 to 9 are directed to the preparation of 
catalysts according to claim 1 of the application. Therefore, claim 10 is redundant, so 
that the requirement of conciseness Is not met. 

2. claim 1 1 refers back to claim 1 0 and indirectly to claims 5 to 9. Consequently, the 
ranges indicated in claims 5 to 7 also apply to the compositions of claims 10 and 1 1 . 
In claim 11 the value of "at least 65 wt-%" fortitania Is not compatible with the value 
of 70 wt-% indicated in claims 5 to 7. Due to this inconsistency claims 1 0 and 1 1 do 
not meet the requirements of Article 6 PCT. In view of the reference to claims 5 to 7, 
claim 1 1 does not comprise features other than those of claim 1 of the application. It 
is redundant with claim 1 and should be deleted. 
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Claims 

1 . Catalyst composition represented by the general formula 

REVO/S 

wherein 

RE is at least one of the group of rare earth metals Y, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Br and Yb 

in an amoimt of up to 6.0 wt.-%; 

V is vanadium in an amount of 0.2-2.5 >vt.'%; 

O is oxygen in an amount of up to 3.5 wt.-%; and 

S is a support containing Ti02 in an amount of at least 70 wt.-%, WO3 in an amount of 5-20 
wt.-%, and optionally Si02 in an amount of up to 1 5 wt.-%. 

2. Catalyst composition according to claim 1 , characterized in that RE is at least one of 
the group of Pr, Sm, Gd, Tb, Dy and Er and particularly one of the group of Sm, Gd, Tb, Dy 
and Er. 

3. Catalyst composition according to claim 2, characterized in that RE is at least one of 
ErandTb, 

4i CatafysFcbmpo^^ l-3;cKaraclenze^tn^ contains 

Si02 in an amount or 4-12 wt.-%, particularly in an amoimt of 5-10 wt.-%. 

5. Process for the preparation of a catalyst composition, characterized in that a solid 
support containing TiOz in an amount of at least 70 wt.-%, WO3 in an amount of 5-20 vvt.-%, 
and optionally SiOa in an amount of up to 15 wt-%, is contacted with an aqueous solution 
containing a vanadium salt and a salt of at least one rare earth metal selected from the group 
of Y, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Er and Yb to give a slurry which is brought to dryness and 
calcined. 

BEST AVAILABLE COPV 
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6. Process for the preparation of a catalyst composition, characterized in that a solid 
support containing TiOa in an amoiint of at least 70 wt.-%, WO3 in an amount of 5-20 wt.-%, 
and optionally SiOz in an amount of up to 1 5 wt.-%, is contacted with a vanadium salt and a 
hydroxide of at least one rare earth metal selected from the group of Y, Ce, Pr, Nd, Sm, Gd, 
Tb, Dy, Er and Yb to give a slurry vMch is brought to dryness and calcined. 

7. Process for the preparation of a catalyst composition, characterized in that a solid 
support containing TiOi in an amount of at least 70 wt.-%, WO3 in an amount of 5-20 wt.-%, 
and optionally SiOa in an amount of up to 15 wt.-%, is contacted with a vanadate (REV04) of 
at least one rare earth metal selected from the group of Y, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Er and 
Yb to give a slurry which is brought to dryness and calcined. 

8. Process according to claim 5, characterized in that the rare earth metal is at least one 
of the group of Pr, Sm, Gd, Tb, Dy and Er and particularly one of the group of Sm, Gd, Tb, 
Dy and Er. 

9. Process according to claim 6, characterized in that the rare earth metal is at least one 
of TbandEr, 

10. Catalyst composition obtamable according to a process of one of the claims 5 to 9. 



1 1 . Catalyst composition according to claim 10, containing 

said rare earth metal in an amount of up to 6.0 wt.-%; 

vanadixmi in an amoimt of up to 2.5 wt.-%; 

oxygen in an amount of 15) to 3.5 wt.-%; 

Ti02 in an amount of at least 65 wt.-%, 

WO3 m an amount of up to 20 wt.-%, 

and optionally SiOz in an amount of up to 15 wt.-%. 
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